Vitamin E stimulates luteinizing hormone-releasing hormone and ascorbic acid release from medial basal hypothalami of adult male rats.
Vitamin E, a dietary factor, is essential for reproduction in animals. It is an antioxidant present in all mammalian cells. Previously, we showed that ascorbic acid (AA) acted as an inhibitory neurotransmitter in the hypothalamus by scavenging nitric oxide (NO). Earlier studies have shown the antioxidant synergism between vitamin E and ascorbic acid (AA). Therefore, it was of interest to evaluate the effect of vitamin E on luteinizing hormone-releasing hormone (LHRH) and AA release. Medial basal hypothalami from adult male rats of the Sprague Dawley strain were incubated with Krebs-Ringer bicarbonate buffer or graded concentrations of a water soluble form of vitamin E, tocopheryl succinate polyethylene glycol 1000 (TPGS, 22-176 microM) for 1 hr. Subsequently, the tissues were incubated with vitamin E or combinations of vitamin. E + N-methyl-D-aspartic acid (NMDA), an excitatory amino acid for 30 min to study the effect of prior and continued exposure to vitamin E on NMDA-induced LHRH release. AA and LHRH released into the incubation media were determined by high-performance liquid chromatography and radioimmunoassay, respectively. Vitamin E stimulated both LHRH and AA release. The minimal effective concentrations were 22 and 88 microM, respectively. NMDA stimulated LHRH release as previously shown and this effect was not altered in the combined presence of vitamin E plus NMDA. However, AA release was significantly reduced in the combined presence of vitamin E plus NMDA. To evaluate the role of NO in vitamin E-induced LHRH and AA release, the tissues were incubated with vitamin E or combinations of vitamin E + NG-monomethyl-L-arginine (NMMA), a competitive inhibitor of NO synthase. NMMA significantly suppressed vitamin E-induced LHRH and AA release indicating a role of NO in the release of both LHRH and AA. The data suggest that vitamin E plays a role in the hypothalamic control of LHRH and AA release and that the release is mediated by NO.